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AUTOMATED CONDITION EVALUATOR 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of the filing date of United States Provisional 
Application for Patent entitled "AUTOMATED CONDITION EVALUATOR" and which was 
5 filed on March 28, 2003 and assigned Serial Number 60/458,713. 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 

Not applicable. 

REFERENCE TO SEQUENCE LISTING, A TABLE, OR A COMPUTER PROGRAM 
LISTING COMPACT DISK APPENDIX 

10 Not applicable. 

BACKGROUND OF THE INVENTION 

The present invention is directed towards automated assessment and evaluation of items 
and, more particularly to automatically creating consistent, objective condition assessment 
information for items to form a basis for making a decision regarding the item, such as a purchase 

1 5 decision, that is made without having direct access to the item. 

With the rapid expansion of the Internet from a quirky computer activity engaged in by 
computer gurus to a common source of information, entertainment and convenience, we find that 
our world seems to decrease in size. Activities that once required hopping into a car and driving 
down the road can now be conducted in your pajamas and your favorite chair. 

20 One of the most popular activities that are conducted using the Internet is on-line 

shopping. Several Internet based applications have basically created a single world store in 
which you can shop for any and everything through the window of your computer monitor. For 
used or pre-owned items, the Internet becomes the world's largest garage sale. However, there 
are some drawbacks in on-line shopping. One of the main concerns regarding on-line shopping is 
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the lack of ability to adequately inspect the desired item for flaws. Being remote from the 
product you really can't "kick the tires" in a manner to provide you confidence in the product. 

This concern is actually applicable in a variety of other settings as well, including but not 
limited to mail order, telephone purchases, television or the like. In fact, making any decision 
5 regarding an item that is remote from the decision maker can be plagued with this limitation. For 
instance, an insurance adjuster may want to determine the extent of damage to a vehicle remotely 
rather than traveling to the accident sight. Is a picture adequate? Sometimes the angle of a 
picture, the lighting, reflections or the like can easily disguise flaws or make flaws look worse 
than they actually are. 

10 This concern creates an obvious need in the market. It is desirable to be able to purchase 

products remotely. When purchasing remotely, the buyer saves the cost as well as the time 
associated with travel but risks receiving an item that does not exactly match the advertised 
description and/or condition assessment. Various techniques have been developed that attempt 
to reduce this risk; however, all of these techniques either fall short of the desired results and/or 

15 require human intervention to create or define a description of an item and the condition of the 
item. Human intervention introduces the potential of human error as well as the subjective 
judgment of the inspector while increasing the seller's cost in disposing of an item. In the 
purchasing of high-ticket items such as automobiles, fine art, heavy/construction equipment, etc., 
the seller's cost and the buyer's risks associated with the remote purchase severely impacts the 

20 market for used or pre-owned high-ticket items. 

Thus, there is a need in the art for a solution that can significantly reduce the time and 
cost of creating a consistent, objective condition assessment for items and removes the human 
element from the inspection of items, such as pre-owned or used items. Such a solution would 
enable the remote decision makers to make well informed decisions regarding the item. Thus, a 

25 person can buy an object on-line with extreme confidence, an insurance adjuster can greatly 
increase the number of claims he or she can process in a single day, and a museum and expand 
it's collection without ever leaving the gallery. Such a solution would also have application for 
in-person buyers by eliminating subjectivity in their own evaluation, thereby increasing their 
confidence in the condition of their purchases. 

30 BRIEF SUMMARY OF THE INVENTION 

The present invention provides a solution to the above-mentioned needs in the art by 
providing an automated condition evaluator that provides a consistent, objective condition 
assessment for items and removes the "human factor" from the evaluation. In general, the 
present invention provides this solution through the use of an item evaluation chamber with an 
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array of sensors that conduct various tests and evaluations of an item that is in a controlled 
environment. 

More specifically, an item to be evaluated is first identified. The process of identifying an 
object includes subjecting the item to a preparation process. This process includes, among other 
5 things, the washing of the exterior and/or interior of the item to remove debris. In addition, any 
existing documentation regarding the item is entered into the system. For instance, if the item is 
a motor vehicle, such documentation could include warranties, previous sales orders, Vehicle 
Identification Number (VIN) maintenance records and accident reports. Other items could 
include other information including historical information regarding the item, certificates of 
10 authenticity, serial numbers etc. 

The information regarding the item is then processed and utilized to create, identify and/or 
extract further information about the product. For instance, the VIN can be evaluated to identify 
particular information about a vehicle, access national databases regarding the history of the 
vehicle and obtain manufacturer information regarding the vehicle. 

1 5 Once the item is identified, either a pre-existing profile that matches the identification of 

the item is retrieved or a new profile is created. The profile is created using various techniques 
including, but not limited to, edge detection, lighting sources and shading analysis. In addition, 
known options or configurations of the item are examined and compared to the actual item being 
evaluated. This can be accomplished by presenting a checklist to a human operator, querying 

20 historical databases based on the serial number of the item, or otherwise. 

Data acquisition for the item is conducted to determine the condition of the item. The 
data acquisition is performed using a variety of different types of sensors and sensor inputs that 
are all evaluated by a central processor. As the data is being acquired, it is analyzed to identify 
any data abnormalities, glitches or off-scale data points. If any abnormalities are discovered, the 
25 sensors can be reset, repositioned, calibrated or otherwise adjusted prior to resuming or restarting 
the data acquisition process. In addition, historical records and databases can be interrogated to 
identify similar items that had similar abnormalities. Such information can be used to optimize 
sensor selection and adjustment for the detailed data acquisition activity. 

Prior to completing the data acquisition phase, an interrogation of other industry sources 
30 is performed to define any potential problem areas. In addition, the present invention examines it 
own data depository for the purpose of identifying any potential problem area trends in similar 
items. Once any potential problem areas have been identified, the data regarding the item is re- 
evaluated to determine if it is necessary to acquire additional data from the potential problem 
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areas. If it is necessary to re-acquire, the present invention will focus the proper sensor on the 
potential problem area and re-acquire detailed information. 

Once the sensor inputs, abnormalities and industry-available information have been 
acquired, the present invention will combine the various sensor inputs, industry trends, historical 
5 data, abnormalities, etc., into a condition assessment of the item which can be made available to 
decision makers. All sensor data will be added to the historical data depository for reference with 
future similar items. 

Advantageously, the present invention provides a consistent, objective, and reliable 
evaluation regarding the condition of an item. The evaluation can be used in a variety of settings 
10 to assist a party that must make a decision regarding the item. In particular, the advantages of the 
present invention are realized in the context of purchasing used or pre-owned items that are 
remotely located - such as done for on-line vehicle auctions. However, the various aspects and 
principles of the present invention are not limited to any such particular application. 

The present invention can operate regardless of the type of item being evaluated. Thus, 
1 5 the present invention can be applied to baseballs, baseball bats, exquisite vases, fine paintings, 
pets, automobiles and just about any other item. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING . 

Fig. 1 is a block diagram illustrating the logical functions of an embodiment of the present 
invention. 

20 Fig. 2 is a flow diagram illustrating the steps involved in an exemplary embodiment of the 

present invention. 

Fig. 3 is a flow diagram illustrating the application of the present invention in the process 
of evaluating a vehicle. 

Fig. 4A is an exemplary screen shot that can be used for entering such information 
25 through the operator console. 

Fig. 4B is an exemplary screen shot that could be used for entering preliminary data about 
an item of heavy machinery. 

Fig. 4C is an exemplary screen shot that could be used for entering preliminary data about 
an antique. 

30 Fig. 5 is a sample screen shot of a screen that allows an operator to select the sensor 

sequence to be applied during the data acquisition process. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention can be implemented as a process that runs within a variety of 
system environments or as an entire system including various components. In either 
embodiment, the present invention operates to automatically characterize and evaluate the 
5 condition of an item. The characterization and evaluation is accomplished in a manner to 

eliminate or alleviate any human subjectivity to the evaluation. Thus, a consistent and objective 
characterization and evaluation of the product can be obtained. 

Advantageously, the present invention allows individuals, as well as computing entities, 
to make decisions regarding an evaluated item based on the results of the evaluation. A typical 
10 embodiment for the present invention is for the purchase of items, such as automobiles, from a 
remote buyer that does not have immediate access to the item and thus, can not "kick the tires" to 
determine the reliability or quality of the automobile. The present invention can be used in a 
variety of environments and the particular applications of the invention provided herein are for 
illustrative purposes only and should not be used to limit the scope or the application of the 
1 5 present invention. 

Now turning to the drawings in which like numerals and references refer to like elements 
throughout the several views, various aspects and embodiments of the present invention are 
described. 

Fig. 1 is a block diagram illustrating the logical functions of an embodiment of the present 
20 invention. The separation of the functions is generally for the purposes of explanation rather than 
structure and the various functions may be combined into various processors or subsystems 
without modifying the scope of the present invention. The illustrated system operates to 
eliminate the subjectivity of assessing an item's condition as well as to increase the effectiveness 
and efficiency of accomplishing condition assessment. The system includes seven main 
25 elements, subsystems or functions: 

(1) Operator Console. The operator console 102 is an optional element of the system 
that can be used to enhance or provide various additional aspects of the invention but is not 
required for the core operation of the invention. An exemplary embodiment of the present 
invention does not require human input or human interaction for operation and thus, the operator 
30 console 102 is not a required element for some aspects of the present invention. In embodiments 
utilizing the operator console 102, the operator console 102 provides the interfaces and capability 
for an operator to enter information and/or documents regarding and item that is being evaluated 
- the evaluation item. The operator console 102 also allows the operator to view and/or review 
data, as it is being captured and classified by the system. If the system requires confirmation 
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regarding a specific test or classification, the operator console can be used to respond to or 
manage that request. 

(2) Item Chamber. Each item to be evaluated by the system is first located into a 
specialized chamber - the item chamber 104. The item chamber, also referred to as the sensor 

5 chamber, can include a variety of sensors 106 and environmental controls 108. The sensors 106 
may also include controllable arms, grips and braces that are used to hold the item within in the 
chamber, adjust the position of the item and adjust the location of the item. The overall effect of 
the sensors 106 is to allow for a 360 degree analysis, in both the horizontal and vertical direction, 
of the item. The physical components that stabilize the items will permit movements of varying 
10 directions and speeds. 

(3) Item Identification. Once the item is installed in the item chamber 104, the item 
identification process 210 of the present invention can be initiated either automatically upon 
detection of the presence of the evaluation item, or in response to a command from the operator 
console 102. The item identification operation of the system will characterize the evaluation item 

15 according to physical outline, weight, color, type of material, etc. Once the evaluation item's 
characteristics have been captured along with any data entered into the operator console 102, the 
item identification process will interrogate an item identification look up table to identify the type 
and classification of the evaluation item. The item identification process operates as a 
cooperative effort of the item identifier 1 12 that receives input information from the master 

20 sensor sequencer 1 14, the operator console 102 and through the manufacturing and industry data 
interface 116 and other information entered through the document capture device 118. The item 
identifier 1 12 provides its output to the current item data collector and depository 120. 

(4) Condition Acquisition. The condition acquisition process 220 actuates the bank of 
sensors 106 and environmental controls 108 and reads the bank of sensors 106 to extract data. 

25 The sensors 106 are used to capture data that allows the item identification process to identify the 
evaluation item specifications and capture data that allows the condition analyzer to identify the 
actual condition of the evaluation item. A variety of types of sensors may be utilized by the 
present invention and the present invention is not limited to any particular sensors, type of 
sensors for combination of sensors. A few of the sensors that can be incorporated into various 

30 embodiments of the present invention include, but are not limited to: 

Acoustical Mechanical (doors, trunk, hood 

opening etc.) 
Elasticity Radar 
Electrical Radiation 
Electromagnetic fields Resonance 
Emissions Smell 
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Engine compression 
Fluid levels 
Image 



Sonar 

Surface smoothness 

Surface thickness (body, interior, 

tires, etc.) 

Surface type 

Tension/reflectiveness (body, roof, 

etc.) 

Thermal 

Transparency (windows, windshields) 
Vibration 



Impedance 
Infrared 



Internal systems self diagnosis 

Leaks 

Luminance 

Magnetic 



Weight 



The condition acquisition process operates by the master sensor sequencer 1 14 operating 
the sensors 106 through the sensor controller 122, the physical sensor controller 124 and the 
ambient environment controller 126 and then reading the data from the sensors 106 through the 
sensor data block 128. This information is then provided to the current item data collector and 
depository 120. 

(5) Condition Analysis. Following the capture of the condition of the evaluation item 
through the condition acquisition process, the condition analysis process 250 evaluates and 
analyzes the data looking for abnormalities. Supplementing the sensor data will also be current 
ambient condition internal to the item chamber 104. The condition analysis process 250 basically 
includes the data analyzer 132. The data analyzer 132 receives the sensor input information from 
the current item data collector and depository and provides an output of the analysis to the 
damage classifier and calculator 134. 

(6) Condition Classification. Subsequent to analyzing the sensor data, the condition 
classification process analyzes the abnormalities of the evaluation item with all the remaining 
sensor data for classification. For example, with an automobile, it will classify certain 
abnormalities as dents, dings or scratches. Abnormalities from any specific sensor will be 
analyzed in conjunction with the results from the other sensors. The condition classification 
process includes the damage classifier and calculator 134 which receives inputs from the data 
analyzer 132, the data conditioner 136 and the historical data depository 138. 

(7) Archival. At the completion of the item's evaluation, the archival process will 
store the collected data as well as any analysis and conclusions drawn from a review of the 
collected data. 

Preferably, the system is implemented with an open architecture design, which allows for 
the integration of the various elements, functions and subsystems through common interfaces. In 
such an embodiment, all of the components use standard communications and data protocols to 
share or obtain information from the other elements. 
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The present invention can be implemented within a system that includes a distributed or 
centralized environment. The actual hardware and software used to implement the present 
invention will be dependent upon several key issues: 

(a) The number of items that will be evaluated over a fixed duration 
5 (b) The number of unique types of items anticipated to be evaluated 

(c) The complexity of the items (e.g. automobiles versus baseball bats) 

(d) The mission criticality of the evaluation (e.g. is speed an issue) 

The operating system and programming language used to implement the present invention 
can also be chosen to suit the strengths of the actual implementation need. Considerations 
1 0 should be given to the following: 

(a) The control of the sensors (speed, accuracy, etc.) 

(b) The amount of sensor data being received, processed and stored (the system should 
not be Input/Output constrained) 

(c) The effectiveness for mining data 

15 It is not required that all elements or functions be implemented in the same language or 

reside on the same system/operating system. Preferably, the programming language, operating 
system and hardware should support the industry standard interface and communication 
protocols. 

Fig. 2 is a flow diagram illustrating the steps involved in an exemplary embodiment of the 
20 present invention. The flow diagram illustrates several inventive aspects of the present invention 
and thus, only portions of the entire flow chart may constitute individual inventive elements. 
However, for illustrative purposes, several of the inventive aspects are combined into a single 
flow diagram. 

The process of conducting an item evaluation begins by providing a notification 202 to 
25 the item identification process 210 that one of the following events has occurred: 

(a) The ambient environmental controller 126 detects that an evaluation item has 
been placed into the item chamber 104 

(b) The operator console 102 receives an input indicating that an evaluation item 
has been placed into the item chamber 104 and that the evaluation process should begin 

30 In response to the notification, process passes for the idle state 200 to the item 

identification process 210. 

Once notified that the item is in the item chamber 104, the item identification process 210 
will trigger the condition acquisition process 220 and provide a sensor sequence to be executed 
212. The condition acquisition process notifies the master sensor sequencer 1 14 to begin 

8 
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execution of an item identification sequence and provides a sensor sequence to the master sensor 
sequencer 1 14. If no item identification information is provided through the operator console 102 
or through the document capture device 1 18, the item identification process 210 will provide a 
general item identification sensor sequence to the condition acquisition process 220 for execution 
5 by the master sensor sequencer 114. If item identification information has been provided through 
the operator console 102 or document capture device 118, the item identification process 210 will 
generate more specific sensor sequences, which may or may not include the general item 
identification sensor sequence, to be passed to the master sensor sequencer. The system may 
include a database of sensor sequences that can be selected from based on the information 
10 provided. 

In either scenario, the general structure of the sensor sequence may include, but is not 
limited the following sequences: 

Image analysis 

Define general outline/volume of item 
1 5 Define color, shading, etc. 

Weight measurement 
Exterior material analysis 

Image 

Acoustic 

20 Thermal 

Infrared 

Internal Component Analysis (drawers versus doors, etc.) 
Image 

Surface smoothness (gap identification - outline of drawers, doors) 
25 Key markings (emblems, signature carvings, etc.) 

Image 
Surface 
Alphanumeric 

After the master sensor sequencer 1 14 receives the sensor sequence 212 from the 
30 condition acquisition process 220, the master sensor sequencer 1 14 begins to coordinate the 
following events: 

(a) Establish a desired ambient environmental condition within the item chamber 104 that 
is suitable for evaluating the evaluation item. This is accomplished via the ambient environment 
controller 126. 

35 (b) Physical place or move the various sensors to optimum or near optimum positions. 

This is accomplished via the sensor physical controller 124. 

(c) Actuate the actual sensors 106 to obtain sensor data. This is accomplished via the 
sensor controller 122. 

As the master sensor sequencer 1 14 controls the item chamber 104 and activates various 
40 sensors 106, resultant data from the various sensor tests will be collected by the sensor data 128. 

9 
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As the test sequence ends, the master sensor sequencer 1 14 will interrogate and analyze the data 
stored in the sensor data 128. If the data does not appear to be corrupted, the master sensor 
sequencer 1 14 will provide the sensor data 214 to the condition acquisition process 220 which 
then returns processing over to the item identification process 210. 
5 The item identification process 210 then proceeds to analyze the sensor data received 

from the master sensor sequencer 1 14 at the completion of the sensor sequence to either identify 
the evaluation item or confirm the identify of the evaluation item as entered through the operator 
console 102 and/or document capture device 118. If the item identification process 210 cannot 
make a conclusive identification from the results of the sensor sequence, it will use the current 

1 0 data and an identification test look up table to identify a new battery or series of tests for the 
master sensor sequencer 1 14 to perform. In this case, the item identification process 210 will 
again provide a sensor sequence to the master sensor sequencer 1 14 and await the data results. 
This process can continue until the evaluation item has been identified, the process is aborted, or 
an operator intervenes to provide any missing or undetectable data. 

1 5 After conclusive identification of the evaluation item, the item identification process 210 

will store the evaluation item's identification information into the current item data collector and 
depository 120 and initiate two independent processes. 

One process is the manufacturers and industry data acquisition process 230. The 
manufactures and industry data acquisition process 230 operates to identify expected information 

20 about the identified evaluation item. For instance, if specific information about the expected 
condition, shape or characteristics of the evaluation item is available, the target results process 
230 obtains such information. A more specific example is in the automotive industry. The 
specific information can include a list of options and features available for the automobile, as 
well as weights and dimensions. 

25 The manufactures and industry data acquisition process 230 will compare the identified 

evaluation item to a manufacturers and industry identification look-up table to determine if there 
is a match. If a match is found, the manufactures and industry data acquisition process 230 will 
promptly interrogate the respective manufacturer's or industry's data depositories to gain specific 
information regarding the evaluation item or similar items. Information gained from either 

30 manufacturer's or industry's data depositories will be collected by the manufactures and industry 
data acquisition process 230 and sent to the item identification process 210 for storage in the 
current item data collector and depository. 

The other process is another instance of the condition acquisition process 240. This 
instance of the condition acquisition process is not to identify the evaluation item but rather, to 

10 
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identify further information about the condition of the identified evaluation item. The condition 
acquisition process 240 will cause the master sensor sequencer 1 14 to interrogate its item test 
sequence look up table to identify a suitable sensor sequence or test sequence for the evaluation 
item. If a test sequence is found that suitably matches the evaluation item's identity, the master 
5 sensor sequencer 1 14 will begin executing the identified test sequence(s). If no match is found, 
the master sensor sequencer 1 14 will use a "new item test sequence" and begin executing the test 
sequences. As the master sensor sequencer 1 14 controls the execution of a "new item test 
sequence" it will analyze the resulting data to begin building an item test sequence, which will be 
stored in the item test sequence look-up table for use with future items that are similar to the 
10 evaluation item. 

As the master sensor sequencer 114 controls the execution of the sensor tests, it will 
analyze and prepare the resulting sensor test data for storage in the current item data collector and 
depository 120. 

After the master sensor sequencer 1 14 stores the complete sensor test results and data in 
15 the current item data collector and depository 120, the master sensor sequencer 1 14 or the 

condition acquisition process 240 will notify the data analyzer process or the condition analysis 
250 of the item identification information, completed test and the location of the resulting sensor 
data. 

The condition analysis process 250 will begin evaluating the completed test data by 
20 comparing the sensor test sequence data with the results and comparing it to expected results. 
The expected results are defined through theoretical predictions to the sensor test as well as 
analysis of tests results from similar items contained in the historical data depository 138. If the 
results contain abnormalities, the condition analysis process 250 will notify the damage classifier 
and calculator 134 of the abnormality and the location of the item's information, including test 
25 data. 

The damage classifier and calculator 134 will analyze the abnormality, comparing it 
against previous item trends (both from that item as well as other similar items whose tests 
results are contained in the historical data depository 138). If no similar items historical data is 
available, it will use its own library of abnormalities to classify the damage (e.g. dent, ding, 
30 scratch, etc.). 

Following completion of all the tests, analysis of test data, and classification and 
calculation of damage information, the complete information will be stored in the current item 
data collector and depository 120 where a report will be generated and the data conditioner 136 
will be notified. 
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The data conditioner 136 will retrieve all of the information pertaining to the evaluation 
item current item data collector and depository 120 and prepare it (condense, compact, filter, etc.) 
for archival storage in the historical data depository 138. Processing then returns to the idle 
process 200 awaiting the initiation of another evaluation process. 
5 Fig. 3 is a flow diagram illustrating the application of the present invention in the process 

of evaluating a vehicle. Initially, the vehicle will undergo a preparation phase 310 which includes 
tasks such as exterior washing and interior cleaning. Preliminary information about the vehicle 
will be input into the system 315 either by way of the operator console 102, the document capture 
device 118, and previously stored data templates or through other techniques. Fig. 4A is an 

10 exemplary screen shot that can be used for entering such information through the operator 
console. Fig. 4B is an exemplary screen shot that could be used for entering preliminary data 
about an item of heavy machinery. Fig. 4C is an exemplary screen shot that could be used for 
entering preliminary data about an antique. Preliminary data that could be entered through the 
document capture device 1 1 8 could include items such as warranties, titles, previous sales orders, 

15 maintenance records, certificates of authenticity, etc. Such information can be entered via a 
scanner or an operator can enter data taken from the documents. 

A human operator will identify the type of item being evaluated and a manufacturer's 
serial number (e.g. Vehicle Identification Number — VTN), if available 320. If a manufacturer's 
serial number is available, the system will begin to break it down (for identification purposes) as 

20 well as access the manufacturer's or an industry's data depository to identify the characteristics of 
the item 325. 

A data depository is then interrogated to locate the profile of a similar vehicle previously 
evaluated 330. A previous profile can be used when identical items (same year, make and model 
of the vehicle) have previously been evaluated by the system. However, for vehicles with no 
25 existing profile (based on the review of previous similar items) the system will create and store a 
profile for this type of vehicle using various techniques, including but not limited to edge 
detection, lighting sources and shading analysis, etc. 335. 

After the profile has been obtained or loaded, a human operator may be presented with a 
comprehensive list of features and options available for this type of vehicle. The human operator 
30 can be requested to verify and update the list of installed features and options on this specific 
vehicle to ensure accuracy of the vehicle's analysis 340. 

Once the exterior profile of the vehicle and its list of installed features and options have 
been determined, a data acquisition process for the purposes of determining the condition of the 
vehicle will begin 350. The data acquisition may involve many different types of sensor inputs 

12 
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and may be based on a sensor sequence provided by an operator, obtained from a database, 
generated on the fly or entered through the operator console. Fig. 5 is a sample screen shot of a 
screen that allows an operator to select the sensor sequence to be applied during the data 
acquisition process. During the data acquisition process by the respective sensor system, the data 
5 being acquired will be analyzed to identify any data abnormalities 355. If abnormalities are 
discovered, the sensors in the sensor suite can be repositioned or adjusted (e.g. sensors, lights, 
etc.) to continue investigating the abnormality. In addition, historical records will be interrogated 
to identify similar vehicles with similar abnormalities to optimize the sensor selection and 
detailed data acquisition activity. 

1 0 Prior to completing the data acquisition phase, the other industry sources may be 

interrogated to define any potential problem areas and internal data depository may be 
interrogated for the purpose of identifying any potential problem area trends in similar vehicles 
360. Once any potential problem areas have been identified, the vehicles data will be re- 
evaluated to assess if it is necessary to acquire additional data for the potential problem areas. If 

15 it is necessary to re-acquire, the appropriate sensors will be focused on the potential problem area 
and re-acquire detailed information. 

Once the sensor inputs, abnormalities and industry-available information have been 
acquired, the various sensor inputs, industry trends, historical data, abnormalities, etc., will all be 
combined into a condition assessment of the vehicle which can be made available to the buyers 

20 365. Finally, the sensor data will be added to the historical data depository for reference with 
future similar items 370. 

In constructing an exemplary embodiment of the present invention, the first step is the 
identification and selection of the sensors in the sensor suite 106. Depending on the types of 
items that will be evaluated, an average systems engineer will be able to quickly eliminate many 

25 types of sensors — for example, if the system is going to evaluate sporting goods such as baseballs 
and baseball bats, the configuration will not require elements such as emissions sensor among 
others. The sample sensor suite identified is comprised of off-the-shelf sensor systems that 
include the controls, tools, techniques and software required to obtain and interpret the resulting 
raw data. For sensor systems that do not include the controls, tools, techniques and software, 

30 existing algorithms (e.g. edge detection, lighting/shading, etc.) are available from third party 

applications that provide a developer of average skill, the capability to integrate and interpret the 
raw sensor data. 

The second step in constructing an exemplary embodiment of the present invention is the 
storage of the interpreted sensor data into a common database. It is not required that the various 

13 
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sensor data be stored or saved integrated with the other sensor data. The data base schema for 
each sensor will be defined by the sensor and its controls, tools, techniques and application 
software and can be easily implemented by a database administrator of average skill. 

The last step in constructing an exemplary embodiment of the present invention is the 
evaluation of the sensor data. This will be accomplished using standard data mining techniques 
that compare existing data to historical data looking for repeatable trends. The data mining 
portion of the exemplary embodiment of the present invention can be implemented by a data 
mining data base administrator of average skill. 

Among other things, the present invention is novel based on the integration of the various 
off-the-shelf and standard industry available elements and the process described herein. 

The present invention has been described using detailed descriptions of embodiments 
thereof that are provided by way of example and are not intended to limit the scope of the 
invention. The described embodiments comprise different features, not all of which are required 
in all embodiments of the invention. Some embodiments of the present invention utilize only 
some of the features or possible combinations of the features. Variations of embodiments of the 
present invention that are described and embodiments of the present invention comprising 
different combinations of features noted in the described embodiments will occur to persons of 
the art. 
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